Evidence for direct interaction between actin and the cystic fibrosis transmembrane conductance regulator.
Previous studies have demonstrated that actin filament organization controls the cystic fibrosis transmembrane conductance regulator (CFTR) ion channel function. The precise molecular nature of the interaction between actin and CFTR, however, remains largely unknown. In this report, interactions between actin and purified human epithelial CFTR were directly assessed by reconstitution of the channel protein in a lipid bilayer system and by atomic force microscopy (AFM). CFTR-containing liposomes in solution were deposited on freshly cleaved mica and imaging was performed in tapping-mode AFM. CFTR function was also determined in identical preparations. Images of single CFTR molecules were obtained, and addition of monomeric actin below its critical concentration showed the formation of actin filaments associated with CFTR. The data indicate a direct interaction between actin and CFTR exists, which may explain the regulatory role of the cytoskeleton in ion channel function. This was confirmed by functional studies of CFTR single-channel currents, which were regulated by addition of various conformations of actin. The present study indicates that CFTR may directly bind actin and that this interaction helps affect the functional properties of this channel protein.